Mitochondrial dysfunction: a crucial event in okadaic acid (ICV) induced memory impairment and apoptotic cell death in rat brain.
Mitochondrial abnormalities have been identified in a large proportion of neurodegenerative diseases. Recently we have reported that intracerebroventricular (ICV) administration of okadaic acid (OKA) causes memory impairment in rat. However involvement of mitochondrial function in OKA induced memory impairment and neuronal damage has not been determined. OKA (200 ng) was administered by ICV route. After 13th day of OKA administration memory function was evaluated by Morris Water Maze test. Following completion of behavioral studies on 16th day, mitochondrial membrane potential, Ca(2+) and reactive oxygen species were evaluated in mitochondrial preparation of cortex, hippocampus, striatum and cerebellum of rat brain. While ATP, mitochondrial activity, lipid peroxidation and nitrite were investigated in synaptosomal preparation of rat brain areas. The activities and mRNA expression of apoptotic factors, caspase-3 and caspase-9, were studied in rat brain regions. The neuronal damage was also confirmed by histopathological study. OKA treated rats showed memory impairment including increased Ca(2+) and reactive oxygen species and decreased mitochondrial membrane potential, ATP and mitochondrial activity in mitochondrial preparation. There was a significant increase in lipid peroxidation and nitrite in synaptosomal preparations. Preventive treatment daily for 13 days with antidementic drugs, donepezil (5 mg/kg, p.o) and memantine (10 mg/kg, p.o), significantly attenuated OKA induced mitochondrial dysfunction, apoptotic cell death, memory impairment and histological changes. Mitochondrial dysfunction appeared as a key factor in OKA induced memory impairment and apoptotic cell death. This study indicates that clinically used antidementic drugs are effective against OKA induced adverse changes at behavioral, cellular, and histological levels and mitochondrial dysfunction.